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(54) METHOD OF MANUFACTURING SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable an epitaxial layer 
to be easily and selectively formed through a method 
different from a selective epitaxial growth method and to 
reduce labor required for maintaining a device. 
SOLUTION: An element isolating region 2 and a well 
layer 3 are formed on a silicon substrate 1 , and then a 
silicon layer 6 of low-impurity concentration is deposited 
on a region including the element isolating region 2 and 
an active region 5 through a CVD method. At this point, 
a single crystal silicon is epitaxially grown on the active 
region 5 in which the silicon substrate 1 is exposed, but 
an amorphous silicon is grown on the element isolating 
region 2. Thereafter, by the use of etchant containing a 
hydrofluoric acid and a nitric acid, only the amorphous 
silicon formed in the element isolating region 2 is 
selectively removed by etching, and the single crystal 
silicon formed in the active region 5 is hardly etched. By 
this setup, an epitaxial layer is formed only in the active 
region 5. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of a semiconductor device characterized by comprising the 
following. 

A piling process which makes a semiconductor layer deposit on the 1st field that the surface of 
a single crystal semiconductor layer formed on a semiconductor base substance has exposed, 
and the 2nd field that the surface of said single crystal semiconductor layer has not exposed 
using a non selection CVD method. 

A selective etching process of etching selectively only a semiconductor layer formed on said 2nd 
field among semiconductor layers made depositing in the piling process concerned, and removing 
it 

[Claim 2]Said 1st field is a field which the surface of a single crystal silicon layer has exposed. 
Said 2nd field is an exposed field and an insulator layer of silicon oxide or a silicon nitride film 
said piling process, It is a process which grows single crystal silicon epitaxially into said 1st field 
using a non selection CVD method, and makes an amorphous silicon deposit on said 2nd field, A 
manufacturing method of the semiconductor device according to claim 1, wherein said selective 
etching process is a process of etching selectively only an amorphous silicon layer formed on 
said 2nd field of wet etching by an etching reagent containing fluoric acid and nitric acid, and 
removing it. 

[Claim 3]Said 1st field is a field which the surface of a single crystal silicon layer has exposed. 
Said 2nd field is an exposed field and an insulator layer of silicon oxide or a silicon nitride film 
said piling process, After making an amorphous silicon deposit on said 1st and 2nd fields using a 
non selection CVD method, ARUMO made to deposit on said 1st field by annealing — face — it 
being the process of crystallizing only a silicon layer and said selective etching process, A 
manufacturing method of the semiconductor device according to claim 1 being the process of 
etching selectively only an amorphous silicon layer formed on said 2nd field of wet etching by an 
etching reagent containing fluoric acid and nitric acid, and removing it. 

[Claim 4]A manufacturing method of the semiconductor device according to claim 2 or 3. wherein 
presentations of said etching reagent are 0.5 to fluoric acid (49-% of the weight HF content) 1.5 
volume %, five to water 1 5 volume %. 30 to nitric acid (70-% of the weight HNO^ content) 50 

volume %, and 30 to acetic acid 50 volume %. 

[Claim 53a manufacturing method of the semiconductor device according to any one of claims 1 
to 4, wherein said semiconductor device is a semiconductor device which constitutes analog 
circuitry. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of the semiconductor 
device which formed the semiconductor layer only in the field which the single crystal 
semiconductor surface on the surface of a semiconductor base substance has exposed 
selectively. 
[0002] 

[Description of the Prior Art]Generally, in the MOS type electrolysis effect transistor (MOSFET). 
it is known that the phenomenon of a short channel effect which is not preferred will appear as 
the gate size becomes short. As a means for inhibiting this short channel effect, the method of 
growing epitaxially a low silicon layer with remarkable impurity concentration into the channel 
regions of MOSFET is proposed. 

[0003]The statistical variation (mismatch) of the threshold voltage Vth of each transistor 
becomes large as the device size of MOSFET becomes small, The mismatch of this threshold 
voltage Vth serves as trouble at the time of constituting a circuit using MOSFET with a small 
device size in order to make circuit operation produce fault. The method of growing epitaxially a 
low silicon layer with remarkable impurity concentration into the channel regions of MOSFET 
also as a means for controlling the mismatch of this threshold voltage Vth is proposed. 
[0004]By the way, the process which grows epitaxially a low silicon layer with this remarkable 
impurity concentration is performed as follows, for example. Namely, as shown in drawing 7 (a), 
the isolation region 52 is formed by methods, such as publicly known LOCOS or STI (shallow 
trench isolation), on the silicon substrate 51. After forming silicon oxide in the field which silicon 
substrates 51 other than active region, i.e., isolation region, 52 have exposed after forming N well 
or the P well layer 53 as a sacrificing oxide film, ion implantations, such as boron for threshold 
voltage adjustment, are performed. And silicon oxide is removed. 

[0005]Thereby, the boron ion doped layer 54 for threshold voltage adjustment is formed ( drawing 
7_(b)). Then, only the silicon substrate 51 surface of an active region is exposed, and the low- 
impurity-concentration silicon layer 55 is selectively grown epitaxially only into the silicon 
substrate 51 surface of an active region (drawing 7 (c)). 

[0006]Here, this selective epitaxial growth is 850 in order to control diffusion of the impurity 
from the already doped silicon substrate 51. [**] It must carry out at the following low 
temperature and, for that purpose, the ultrahigh-vacuum CVD (UHV-CVD) device etc. are used 
For example, ultimate-vacuum 1E-8 [Torr] Using the following UHV-CVD systems, the mixed gas 
of disilane gas or disilane gas, and chlorine is used, and it is 600. [**] et al. [ 850 ] It is carried 
out at the temperature of [**]. 

[0007]And after forming the rear gate insulator layer, a gate electrode is formed by publicly 
known lithography and etching by being made from polysilicon. In order to reduce the electric 
resistance value of a gate electrode in many cases, on polysilicon. high-melting point metal 
silicide is formed further. Then, after sauce and a drain area are formed and an insulator layer is 
formed, the wiring process by a metallic material is performed. 

[0008]It is necessary to make the diffusion zone of a source drain shallow and to consider it as a 
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shallow junction (shallow junction) for short channel effect control of the above-mentioned 
MOSFET. However, since the silicon in Mr. Fukashi of a certain is consumed from the surface of 
the field concerned when carrying out the Salicide process of making metal, such as titanium and 
cobalt, acting on the silicon surface of a source drain area, and forming metal silicide. it is 
difficult to consider it as shallow junction. Therefore, the method of a lazed source drain is taken. 

[0009]That is. as shown in drawing 8 . after forming the gate dielectric film 58 according to a 
publicly known procedure on the semiconductor substrate 51 and forming the gate electrode 57 
on this, After performing a low-concentration ion implantation, the side wall spacer 59 is formed 
and the source drain area 60 which performs a high-concentration ion implantation again and 
consists of high concentration and a low concentration diffusion region is formed ( drawing 8 (a)). 
Then, only the source drain area 60 exposes the silicon substrate 51 surface, and grows up the 
silicon layer 61 by the selective-epitaxial-growth method to this field ( drawing 8 (b)). And he 
allots this silicon layer 61 to the silicon consumed at the Salicide process, for example, is trying 
to form the silicide 62. such as cobalt ( drawing 8 (c)). 

[0010]The ultrahigh-vacuum CVD (UHV-CVD) device etc. are used like [the selective epitaxial 
growth to this source drain area 60 ] the case of the selective epitaxial growth to the above- 
mentioned channel regions. That is, for example, ultimate-vacuum 1E-8 [Torr] Using the 
following UHV-CVD systems, the mixed gas of disilane gas or disilane gas, and chlorine is used, 
and it is 600. [**] ** et al. [ 850 ] It is carried out at the temperature of [**]. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in order to perform selective epitaxial 
growth to the above-mentioned channel regions, or selective epitaxial growth to a source drain 
area using said UHV-CVD system. Since it is necessary to grow epitaxially selectively only to a 
specific field and accuracy is required, control is difficult. 

[0012]Although the trial which performs selective epitaxial growth with the CVD system using a 
dichloro silane or a dichloro silane. hydrochloric acid gas. etc. is also made, In this case, a too 
great labor — deposition of the silicone film in low temperature is difficult, or the gas of a 
chlorine system, especially hydrochloric acid gas make the metal part in a system corrode, and 
cause metallic contamination — is needed for the control of maintenance of a device. 
[0013]Then, this invention is made paying attention to the above-mentioned conventional 
unsolved problem. It aims at providing the manufacturing method of the possible semiconductor 
device of forming an epitaxial silicon layer selectively only into the portion which the 
semiconductor base substance surface has exposed easily, without using chlorine system gas. 
[0014] 

[Means for Solving the ProblemjTo achieve the above objects, a manufacturing method of a 
semiconductor device concerning claim 1 of this invention, A piling process which makes a 
semiconductor layer deposit on the 1st field that the surface of a single crystal semiconductor 
layer formed on a semiconductor base substance has exposed, and the 2nd field that the surface 
of said single crystal semiconductor layer has not exposed using a non selection CVD method, It 
is characterized by having a selective etching process of etching selectively only a 
semiconductor layer formed on said 2nd field among semiconductor layers made depositing in 
the piling process concerned, and removing it. 

[001 5]A manufacturing method of a semiconductor device concerning claim 2, Said 1st field is a 
field which the surface of a single crystal silicon layer has exposed. Said 2nd field is an exposed 
field and an insulator layer of silicon oxide or a silicon nitride film said piling process. It is a 
process which grows single crystal silicon epitaxially into said 1st field using a non selection CVD 
method, and makes an amorphous silicon deposit on said 2nd field, Said selective etching 
process is characterized by being the process of etching selectively only an amorphous silicon 
layer formed on said 2nd field of wet etching by an etching reagent containing fiuoric acid and 
nitric acid, and removing it. 

[001 6]A manufacturing method of a semiconductor device concerning claim 3, Said 1st field is a 
field which the surface of a single crystal silicon layer has exposed. Said 2nd field is an exposed 
field and an insulator layer of silicon oxide or a silicon nitride film said piling process, After 
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making an amorphous silicon deposit on said 1st and 2nd fields using a non selection CVD 
method, ARUMO made to deposit on said 1st field by annealing — face — it being the process 
of crystallizing only a silicon layer and said selective etching process, It is characterized by being 
the process of etching selectively only an amorphous silicon layer formed on said 2nd field of 
wet etching by an etching reagent containing fluoric acid and nitric acid, and removing it. 
[001 7]A manufacturing method of a semiconductor device concerning claim 4, In a manufacturing 
method of said semiconductor device according to claim 2 or 3. It is characterized by 
presentations of said etching reagent being 0.5 to fluoric acid (49-% of the weight HF content) 
1.5 volume %. five to water 15 volume %, 30 to nitric acid (70-% of the weight HNO3 content) 50 

volume %, and 30 to acetic acid 50 volume %. 

[001 8]A manufacturing method of a semiconductor device concerning claim 5 is characterized by 
said semiconductor device being a semiconductor device which constitutes analog circuitry in a 
manufacturing method of the semiconductor device according to any one of claims 1 to 4. The 
1st field that the single crystal semiconductor surface has exposed in an invention which relates 
to claim 5 from this claim 1, a silicon substrate with which both 2nd field that the single crystal 
semiconductor surface has not exposed since it is covered with an insulating material etc. 
coexists — or. In a semiconductor base substance called a SOI substrate in which a single 
crystal silicon layer was formed on an insulating substrate etc., A semiconductor layer deposits 
on both the 1st field that the single crystal semiconductor surface has exposed, and the 2nd 
field that has not been exposed with a non selection CVD method, Then, a semiconductor layer 
will be formed only in the 1st field by etching selectively only a semiconductor layer made to 
deposit on the 2nd field, and removing it. 

[0019]That is, a semiconductor layer is grown epitaxially into the 1st field that the single crystal 
semiconductor surfaces, such as a single crystal silicon layer, have exposed when making a 
semiconductor layer deposit for example, A semiconductor layer is made to deposit on the 2nd 
field that the single crystal semiconductor surface called an insulator layer of silicon oxide or a 
silicon nitride film, etc. has not exposed so that an amorphous silicon layer may be formed. For 
example, after making an amorphous silicon layer deposit on the 1st and 2nd fields, it performs 
crystallizing only an amorphous silicon layer of the 1st field that anneals this and the single 
crystal semiconductor surfaces, such as a single crystal silicon layer, have exposed etc. 
[0020]And for example, it etches using an etching reagent containing fluoric acid and nitric acid. 
By making a presentation of an etching reagent into 0.5 to fluoric acid (49-% of the weight HF 
content) 1.5 volume %, five to water 15 volume %, 30 to nitric acid (70-% of the weight HNO3 

content) 50 volume %, the acetic acid 30 - 50 volume % at this time. Only a silicon layer of the 
2nd field that only an amorphous silicon layer is selectively removed, namely, the single crystal 
semiconductor surface has not exposed will be removed selectively, and a silicon layer will be 
formed only in the 1 st field. 

[0021]therefore — a semiconductor layer can be easily formed only in the 1st field that the 
semiconductor base substance surface has exposed by etching this selectively, after forming a 
semiconductor layer in non selection — chlorine system gas — **** — it becomes possible to 
realize without things. 
[0022] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described based on a 
drawing. First, a 1st embodiment is described. It is made for this 1st embodiment to grow a 
silicon layer epitaxially only into the channel regions of MOSFET. 

[0023]As shown in drawing 1 , first, the isolation region 2 is formed in the silicon substrate 1 by 
methods, such as publicly known LOCOS or STI (shallow trench isolation), and N well layer or 
the P well layer 3 is formed in it ( drawing 1 (a)). And silicon oxide is removed, after forming the 
silicon oxide as a sacrificing oxide film in the active region 4 and the field which it was got 
blocked and silicon substrates 1 other than isolation region 2 have exposed and performing the 
ion implantation for threshold voltage Vth adjustment of a boron ion etc. here, for example. 
Thereby, the boron ion doped layer 5 for threshold voltage adjustment is formed in the active 
region 4 (drawing 1 (b)). 
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[0024]By the ion implantation used for this well formation and threshold voltage acljustment, it is 
the concentration one El 6 to the active region 4 of MOSFET in the silicon substrate 1. [cm~^] 
** et al. [ one E18 ] The impurity layer of the mold according to the pouredHn ion containing the 

N type of [cm""^]. P type impurities, or those both will be formed. Next, after performing fluoric 
acid processing and exposing only the silicon substrate 1 surface of said active region 4, the 
silicon substrate 1 is introduced into a low pressure CVD system, and it is 800. [**] ** et al. 
[ 850 ] (hydrogen) annealing of [**] removes the natural oxidation film on said active region 4. 

[0025] Next, the gaseous mixture containing Silang, disilanes, or those gas is used as a raw 
material, and it is the pressure 0.01. [Torr] ** et al. [ 0.5 ] [Torr] Temperature 350 [**] ** et al. 
[ 600 ] By the low-pressure CVD method of [**], it is [ be / nothing ] the thickness 20 in non 
selection in distinction from both isolation regions 2 as the active region 4 and the 2nd field as 

the 1st field, [nm] ** et al. [ 100 ] [nm] Impurity concentration one El 4 [cm"^] The following 
low-impurity-concentration silicon layers 6 are deposited (piling process). 
[0026]The more it is by low concentration, it is desirable and, the more the impurity 

concentration in this low-impurity-concentration silicon layer 6 is one El 3. [cm~^] It is preferred 
that it is the following. Although the single crystal silicon 7 grows up to be epitaxial from the 
silicon substrate 1 which is a ground in the active region 4 which the silicon substrate 1 has 
exposed at this time, The silicon substrate 1 is not exposed and the amorphous silicon 8 grows 
up to be the isolation region 2 in which the surface is formed by Si02 etc. ( drawing 1 (c)). 

[0027]The operation means of deposition of the low-impurity-concentration silicon layer 6 for 
operation of this invention is not restricted to said low-pressure CVD method. They may be the 
decompression RTP method, a UHV-CVD method, and an ordinary pressure CVD method. Next, 
it etches using the silicon etching liquid containing fluoric acid (HF) and nitric acid (HNO^), 

Without etching most single-crystal-silicon 7 portions formed in the active region 4, only 
amorphous silicon 8 portion formed in the isolation region 2 is etched selectively, and is 
removed. Thereby, the low-impurity-concentration silicon layer 9 is formed only in the active 
region 4 (selective etching process), ( drawing 1 (d)) 

[0028]The desirable presentations of said silicon etching liquid are 0.5 to fluoric acid (49-% of the 
weight HF content) 1.5 volume %, five to water 15 volume %, 30 to nitric acid (70-% of the weight 
HNO3 content) 50 volume %, and 30 to acetic acid 50 volume %. The still more desirable 

presentations of said silicon etching liquid are fluoric acid (49-% of the weight HF content) 0.92 
volume %. water 8.18 volume %, nitric acid (70-% of the weight HNO3 content) 45.45 volume %, 

and acetic acid 45.45 volume %. 

[0029]And in order to control diffusion of the impurity from the silicon substrate 1 which doped 
the impurity to the low-impurity-concentration epitaxial silicon layer 9 in the process after the 
formation process of the low-impurity-concentration silicon layer 9 to said active region 4, they 
are all the processes 850 [**] Hereafter, it is 750 preferably. [**] It is [ whether it carries out by 
the following low-temperature furnace processings, and ] 850. In performing heat treatment at 
the temperature exceeding [**]. it carries out by the short time processing for 3 or less minutes 
which used the RTA (rapid thermal processor) device. 

[0030]Under these conditions, the process of forming said low-impurity-concentration silicon 
layer 9 is followed, and it is 850, for example. [**] Hereafter, it is 750 preferably. [**] It is 2 by 
the following thermal oxidation, [nm] ** et al. [ 40 ] Drawing 2 which forms the silicon oxide of 
the thickness of [nm] as the gate dielectric film 10 (a). In operation of this invention, the gate 
dielectric film 10 may be a multilayer film which is not limited to silicon oxide and laminated any, 
such as a silicon nitride film, a silicon nitriding oxide film, and a metallic oxide film, or them. 
[0031]Next, the polysilicon used as a gate material by a publicly known method is made to 
deposit, and an impurity is introduced by the Lynn processing which used the ion implantation or 
phosphorus oxychloride of Lynn or boron for this polish contest layer 1 1 made to deposit 
( drawing 2 (b)). Next, publicly known lithography and etching are performed and the gate 
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electrode 12 is patterned ( drawing 2 (c)). As for the length of the gate electrode 12 formed as a 
result, it is 0.1 to become a lever according to the convenience of the process generation to 
whom an invention is applied, and a circuit design, although it is needless to say. [mum] ** et al. 
[ 10.0 ] What is necessary is just to be by [mum]. This 0.1 [mum] ** et al. [ 10.0 ] If it is the 
range of [mum], it can use for the analog circuitry usually demanded. 

[0032]High*-melting point metal silicide may be formed in order to reduce the electric resistance 

value of the gate electrode 12 in the upper part of the gate electrode 12. Next, after pouring in N 

~ ion and forming the low concentration diffusion region 13 by a publicly known method, the side 

wall spacer 14 is formed, N"*" ion is poured in further, the high concentration diffused region 15 is 
formed, and sauce and a drain area are formed ( drawing 2 (d)), 

[0033]Activation of the doped impurity is the temperature 950. [**] It is 1 150 above. [**] 
Hereafter, it carries out 20 seconds or more time by heat treatment of a short time using the 
RTA (rapid thermal processor) device for 3 or less minutes. At the end, the process after 
publicly known interlayer insulation film formation and metallic wiring formation is performed. 
Thus, the low-impurity-concentration silicon layer 9 can be formed only in the active region 4 at 
epitaxial by performing non selection low-impurity-concentration silicon deposition and selective 
etching, without being based on selective epitaxial growth by performing the above process. 
[0034]Therefore, by performing low-impurity-concentration silicon deposition in non selection. 
Only amorphous silicon 8 portion is etched by etching using the silicon etching liquid which the 
single crystal silicon 7 and the amorphous silicon 8 are formed, and contains fluoric acid (HF) and 
nitric acid (HNO3), Since the single crystal silicon 7 remains only in the active region 4, as 

compared with the case where selective epitaxial growth is carried out, it can form easily. Since 
the control condition at the time of formation of the low-impurity-concentration silicon layer 9 is 
not severe as compared with the case where selective epitaxial growth is carried out. 
temperature conditions can be set up more low. 

[0035]Since it can carry out without using chlorine system gas, it is avoidable to need a great 
labor for mechanical maintenance. Since the silicon layer with low impurity concentration is 
growing epitaxially to the active region 4, even if a gate size is short, a short channel effect is 
inhibited, and MOSFET formed by doing in this way is controlled, dispersion, i.e.. the mismatch, of 
the threshold voltage Vth. Therefore, since detailed MOSFET can be obtained and the mismatch 
between MOSFETs is reduced, highly precise analog circuitry can be obtained. 
[0036]Next, a 2nd embodiment of this invention is described. After this 2nd embodiment makes a 
low-impurity-concentration amorphous silicon layer deposit, it anneals this and it is made to 
crystallize an amorphous silicon. Identical codes are given to the same part as a 1st embodiment 
of the above, and the detailed explanation is omitted. 

[0037]Namely, as shown in drawing 3 (a), the isolation region 2 is formed by methods, such as 
publicly known LOCOS or STI (shallow trench isolation), on the silicon substrate 1, After forming 
N well layer or the P well layer 3, the ion implantation for threshold voltage Vth adjustment is 
performed to the active region 4, and the boron-dope layer 5 for threshold voltage acjjustment is 
formed in it. 

[0038]By this well formation and the ion implantation used for threshold voltage Vth adjustment, 
it is the concentration one E16 in the active region 4 of MOSFET within the silicon substrate 1. 

[cm"^] ** et al. [ one E18 ] The impurity layer of the mold according to the introduced impurity 

containing the N type of [cm""^]. P type impurities, or those both is formed. Next, after exposing 
only the silicon substrate 1 surface of said active region 4 by fluoric acid processing, the silicon 
substrate 1 is introduced into a low pressure CVD system, and it is 800. [**] ** et al. [ 850 ] 

(hydrogen) annealing of [**] removes the natural oxidation film on said active region 4. 
[0039]Next, Silang is made into material gas and it is the pressure 0.1. [Torr] ** et al. [ 0.5 ] 
[Torr] Temperature 500 [**] ** et al. [ 550 ] By the low-pressure CVD method of [**]. it is 
[ be / nothing ] the thickness 20 in non selection in distinction from both the active region 4 and 

the isolation region 2. [nm] ** et al. [ 100 ] [nm] Impurity concentration one El 4 [cm^*^] The 
following low-impurity-concentration amorphous silicon layers 6a are made to deposit. The more 
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it is by low concentration, it is desirable and, the more the impurity concentration in the low- 
impurity-concentration silicon layer 6a is one El 3. [cm"*'] It is preferred that it is the following. 
[0040]In operation of this invention, the material gas for amorphous silicon 6a deposition may not 
be limited to silane gas, and may be a disilane. for example. Next, temperature 500 [**] ** et al. 
[ 550 ] [**] Annealing of 100 hours is performed from time 10 minutes, and crystallization of the 
amorphous silicon in contact with the active region 4, i.e., solid phase epitaxial growth, is 
performed ( drawing 3 (b)X 

[0041 ]At this time, the silicon substrate 1 which is a ground in the amorphous silicon layer 
(single crystal regions 7a) on the active region 4 in contact with the single crystal silicon 
substrate 1 surface serves as a kind of crystallization, Although crystallization progresses early, 
by the amorphous silicon layer (amorphous field 8a) on the isolation region 2 currently formed by 
other SiOg etc.. crystallization did not take place easily, and while it has been an amorphous 

silicon, it remains. 

[0042]Next, it etches with the silicon etching liquid containing fluoric acid (HF) and nitric acid 
(HNO3), Without almost etching the single-crystal-silicon portion 7a formed in the active region 

4, only the amorphous silicon portion 8a formed in the isolation region 2 is etched selectively, 
and is removed. Thereby, the low-impurity-concentration silicon layer 9a is formed only in the 
active region 4 ( drawing 3 (c)). 

[0043]The desirable presentations of said silicon etching liquid are 0.5 to fluoric acid (49-% of the 
weight HF content) 1.5 volume %, five to water 15 volume %, 30 to nitric acid (70-% of the weight 
HNO3 content) 50 volume %, and 30 to acetic acid 50 volume %. The still more desirable 

presentations of said silicon etching liquid are fluoric acid (49-% of the weight HF content) 0.92 
volume %, water 8.18 volume %, nitric acid (70-% of the weight HNO3 content) 45.45 volume %, 

and acetic acid 45.45 volume %. 

[0044]And it processes henceforth like the process of drawing 2 (a) of a 1st embodiment of the 
above or later. Thus, without being based on selective epitaxial growth by performing the above- 
mentioned process by selective etching with non selection low-impurity-concentration 
amorphous silicon deposition and crystallization annealing. The low-impurity-concentration 
silicon layer 9 can be formed only in the active region 4 at epitaxial. 

[0045]Therefore. even if MOSFET formed by being able to obtain a operation effect equivalent to 
a 1st embodiment of the above also in this case, and doing in this way is also a short gate size, it 
can inhibit a short channel effect and can also control the mismatch of the threshold voltage 
Vth. Next, a 3rd embodiment of this invention is described. 

[0046]This 3rd embodiment applies this invention to the lazed source drain art of a source drain 
area. That is, as shown in drawing 4 , after forming the isolation film (LOCOS) 22 on the silicon 
substrate 21 and forming the well layer which is not illustrated, by a publicly known method, the 
gate dielectric film 26 is formed, on this, a gate material is made to deposit, these are patterned 
and the gate electrode 25 is formed. And low concentration ion implantation is performed, the 
side wall spacer 27 is formed continuously, high concentration ion implantation is performed 
again and the sauce and the drain area 28 of LDD structure are formed ( drawing 4 (a)). 
[0047]Next. by fluoric acid processing, after an active region, i.e.. the field which silicon 
substrates 21 other than isolation region 22 have exposed, exposes the silicon substrate 21 
surface, it introduces the silicon substrate 21 into a low pressure CVD system, and it is 800. [**] 
** et al. [ 950 ] Hg (hydrogen) annealing of [**] removes the natural oxidation film on said source 
drain area 28. 

[0048]Next, the gaseous mixture containing Silang. disilanes. or those gas is used as a raw 
material, and it is the pressure 0.01. [Torr] ** et al. [ 0.5 ] [Torr] Temperature 350 [**] ** et al. 
[ 600 ] It is the thickness 20 in [ the entire wafer surface which includes the source drain area 
28 with the low-pressure CVD method of [**] ] non selection, [nm] ** et al. [ 200 ] The silicon 
layer 29 of [nm] is deposited. 

[0049]Although the single crystal silicon 30 grows up to be epitaxial from the silicon substrate 21 
which is a ground in the source drain area 28 which the silicon substrate 21 has exposed at this 
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time, The silicon substrate 21 is not exposed and the amorphous silicon 31 grows up to be a field 
of others which are covered by SiOj, SiN, etc. ( drawing 4 (b)). The operation means of deposition 

of the silicon layer 29 for operation of this invention is not restricted to said low-pressure CVD 
method. They may be the decompression RTP method, a UHV-CVD method, and an ordinary 
pressure CVD method. 

[0050]Next, it etches using the silicon etching liquid containing fluoric acid (HF) and nitric acid 
(HNO3). Without almost etching the single-crystal-silicon part 30 formed in the source drain area 

28. only the amorphous silicon portion 31 formed in other fields is etched selectively, and is 
removed. Thereby, the silicon layer 32 is formed only in the source drain area 28 ( drawing 4 (c)). 
[0051]The desirable presentations of said silicon etching liquid are 0.5 to fluoric acid (49-% of the 
weight HF content) 1.5 volume %, five to water 15 volume %, 30 to nitric acid (70-% of the weight 
HNO3 content) 50 volume %, and 30 to acetic acid 50 volume %. The still more desirable 

presentations of said silicon etching liquid are fluoric acid (49-% of the weight HF content) 0.92 
volume %. water 8.18 volume %. nitric acid (70-% of the weight HNO3 content) 45.45 volume %. 

and acetic acid 45.45 volume %. 

[0052]Next, according to the publicly known Salicide art, the metal silicide 33, for example, cobalt 
silicide, is formed in the source drain area 28. That is, by performing stress relief heat treatment 
which formed the metal membrane (cobalt), for example on the wafer, silicide formation of the 
silicon layer 32 of the source drain area 28 is carried out. and metal membranes other than 
source drain area 28 which was unreacted and remained after that are removed selectively. 
Thereby, the metal silicide 33 is formed only in the source drain area 28, and the Salicide 
transistor is formed. 

[0053]And the process after publicly known interlayer insulation film formation and metallic 
wiring formation is performed. Thus, the silicon layer 32 can be formed only in the source drain 
area 28 by non selection silicon deposition and selective etching, without being based on 
selective epitaxial growth by the above process. Therefore, as compared with the former, it can 
form easily also in this case, and can form at low temperature more. 

[0054]Since it can carry out without using chlorine system gas, it is avoidable to need a great 
labor for mechanical maintenance. Next, a 4th embodiment of this invention is described. After 
this 4th embodiment makes a tow-impurity-concentration amorphous silicon layer deposit, it 
anneals this and it is made to crystallize an amorphous silicon. Identical codes are given to the 
same part as a 3rd embodiment of the above, and the detailed explanation is omitted. 
[0055]That is, as shown in drawing 5 , the well layer which does not form and illustrate the 
isolation film (LOCOS) 22 to the silicon substrate 21 by a publicly known method is formed like a 
3rd embodiment of the above, the gate dielectric film 26 and a gate material are formed, and the 
gate electrode 25 is formed. And after performing low concentration ion implantation, the side 
wall spacer 27 is formed, high concentration ion implantation is performed and the source drain 
diffusion layer 28 is formed ( drawing 5 (a)). 

[0056]Next, after exposing only the silicon substrate 21 surface of said source drain area 28 by 
fluoric acid processing, the silicon substrate 21 is introduced into a low pressure CVD system, 
and it is 800. [**] ** et al. [ 950 ] Hg (hydrogen) annealing of [**] removes the natural oxidation 

film on said source drain area 28. Next, Silang is made into material gas and it is the pressure 
0.1, [Torr] ** et al. [ 0.5 ] [Torr] Temperature 500 [**] ** et al. [ 550 ] It is the thickness 20 in 
[ the entire wafer surface which includes the source drain area 28 with the low-pressure CVD 
method of [**] ] non selection, [nm] ** et al. [ 200 ] The amorphous silicon layer 29a of [nm] is 
deposited ( drawing 5 (b)). 

[0057]In operation of this invention, the material gas for deposition of the amorphous silicon 
layer 29a may not be limited to silane gas, and may be a disilane. for example. Next, temperature 
500 [**] ** et al. [ 550 ] [**] Annealing of 100 hours is performed from time 10 minutes, and the 
amorphous silicon in contact with the source drain area 28 is crystallized. At this time, the 
silicon substrate which is a ground in the amorphous silicon layer 30a on the source drain area 
28 in contact with the single crystal silicon substrate 21 surface serves as a kind of 
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crystallization, Although crystallization progresses early, by the amorphous silicon layer 31a on 
the isolation region currently formed by other Si02 etc., crystallization did not take place easily, 

and while it has been an amorphous silicon, it remains. 

[0058]Next, it etches using the silicon etching liquid containing fluoric acid (HF) and nitric acid 
(HNO3), Without almost etching the single-crystal-silicon portion 30a formed in the source drain 

area 28, only the amorphous silicon portion 31a formed in other fields is etched selectively, and 
is removed. Thereby, the silicon layer 32a is formed only in the source drain area 28 ( drawing 6 
(a)). 

[0059]The desirable presentations of said silicon etching liquid are 0.5 to fluoric acid (49-%. of the 
weight HF content) 1.5 volume %, five to water 15 volume %, 30 to nitric acid (70-% of the weight 
HNOg content) 50 volume %. and 30 to acetic acid 50 volume %. The still more desirable 

presentations of said silicon etching liquid are fluoric acid (49-% of the weight HF content) 0.92 
volume %, water 8.18 volume %. nitric acid (70-% of the weight HNO3 content) 45.45 volume %, 

and acetic acid 45.45 volume %. 

[0060]And henceforth, like a 3rd embodiment of the above, it is performed by the process after 
drawing 4 (d) and by the publicly known Salicide art. The metal silicide 33, for example, cobalt 
silicide. is formed in the source drain area 28 ( drawing 6 (b)), and a formation process, a metallic 
wiring process, etc. of an interlayer insulation film are performed further. Thus, the silicon layer 
32a can be formed only in the source drain area 28 by non selection silicon deposition and 
selective etching, without being based on selective epitaxial growth by the above process. 
[0061]Therefore, a operation effect equivalent to a 3rd embodiment of the above can be 
obtained also in this case. Although the case where a silicon substrate was used in each above- 
mentioned embodiment as a base which forms an element was explained, It cannot be 
overemphasized that what is called SOI (silicon on insulator) structure that forms a single crystal 
silicon layer on an insulating substrate, and uses this single crystal silicon layer as the base for 
element formation is also applicable. 

[0062]In each above-mentioned embodiment, although the case where a MOS type field effect 
transistor was formed was explained, if it is an element which has not only this but a process 
which grows epitaxially selectively, it is applicable. 
[0063] 

[Effect of the Invention]As explained above, according to the invention concerning claim 1 
thru/or claim 5 of this invention. By combining deposition of the semiconductor layer by the non 
selection CVD method to the field which the single crystal semiconductor surface has exposed, 
and the field which has not been exposed, and the selective etching of the field which the single 
crystal semiconductor surface has not exposed. Since it can form only in the field which the 
single crystal semiconductor surface has exposed easily as compared with the case where a 
selective-epitaxial-growth method etc. are used since a semiconductor layer can be formed 
selectively and the gas of a chlorine system is not used for it, reduction of the labors which 
device control of maintenance takes can be aimed at. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing l3l t is a sectional view showing a part of manufacturing process of the MOS type field 
effect transistor which applied a 1st embodiment of this invention. 
[Drawing 2]I t is a continuation of drawing 1 . 

[Drawing 3]I t is a sectional view showing a part of manufacturing process of the MOS type field 
effect transistor which applied a 2nd embodiment of this invention. 

[Drawing 43 lt is a sectional view showing a part of manufacturing process of the MOS type field 
effect transistor which applied a 3rd embodiment of this invention. 
[Drawing 5] It is a continuation of drawing 4 . 

[Drawing 6] It is a sectional view showing a part of manufacturing process of the MOS type field 
effect transistor which applied a 4th embodiment of this invention. 

[Drawing 7] lt is a sectional view showing a part of manufacturing process of the conventional 
MOS type field effect transistor. 

[Drawing 8]I t is a sectional view showing a part of manufacturing process of the conventional 
MOS type field effect transistor. 
[Description of Notations] 
1 Silicon substrate 
4 Active region 

6 6a Low-impurity-concentration silicon layer 

7 and 7a single crystal silicon 

8 8a Amorphous silicon 

9 9a Low-impurity-concentration silicon layer 

10 Gate dielectric film 
12 Gate electrode 

21 Silicon substrate 

25 Gate electrode 

26 Gate dielectric film 

28 Sauce and a drain area 

29 and 29a silicon layer 

30 and 30a single crystal silicon 

31 31a Amorphous silicon 

32 and 32a silicon layer 

33 Metal silicide 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 4] 
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[Drawing 6] 

httD://vvww4.ipdl.inpit.go.ip/cKi-bin/tran web cgi e.ije?atw_u=http%3A%2F%2F\vw... 2009/08/04 



JP,2002-025972,A PRAWINGS] Page 4 of 5 





http://ww4jpdl.mpit.goJp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww... 2009/08/04 



JP,2002-025972A [DRAWINGS] 



Page 5 of 5 






[Translation done.] 



http://ww4jpdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww... 2009/08/04 



(19)H*H#W/? (JP) 



(12) ^ 



(A) (ll)«?WtliH4ira«^ 
#^2002-25972 
(P2002-25972A) 

(43)^HH ¥riEl4^1^25H (2002, 1.25) 



(SDInta.' 
HOIL 21/306 
21/20 
21/205 
29/78 
21/336 



F I 

HOIL 21/20 
21/205 
21/306 
29/78 



f-73-r(##) 

5F0 40 
5F 0 4 3 
B 5F 0 4 5 

301H 5F052 
301S 5F110 



«SE^« *M« »«j®(o»c5 OL (^ 11 M) m»M\zm< 





1$S2000-202809(P2000-2Q2809) 


(71)WiaA 


594021175 










<22)tilHB 


¥l«12¥7^ 4 0(2000.7.4) 




SceaKBflSKKSfltSTB 7# 1 ^ 






(72)%qQ# 










^SaMWr&ttiJllM«II5Te4960#«| jfl 
















10006G980 



















(54) KMo^li;] ifiSflc|^B®iBfi*i^ 

(57) mmi 

mm 4 ^^-^tsmmic c v Djs*fflt,>T{fi^i^ie?«jgit(DS/ 

II ta b T V ^ 5 7 X ■1' y 5 1 « X ^ 4^ -> ■\' ;1/ C * 
#tyx-y^y^''?S^ffio\ 7^r^'^^l|?5tJ^fiK$n 

fc^3ga^Bi> u 3 ygp^^irJi ^:^i!x•y ^>'>/--r 5 c: 
< m'f^mmm 2 fc}^j5K?nfc7tyi/7 r 'j n 
i?^^ajj?w^i:x-y^y^-LT^s-r?.o iintcfct)^ 7 

. ^x-f ^^l|?5t©*xl^i5':^>'^;l/®A<JfM*n-5o 





(b) 




I r 




'ZZZZZZZZA- 



(o) 



(d) 




1 

{mm 1 ] ^mmw±icm^tnrcm^B^^miii 
c V B'mm^^x^mwm^mm-^^^mmxmt. 

oaifB^ 2 ©HJiC a 7 t;b7 T X 'J n y^Jf a^-ti- 

mJiaitRx-v^y^Igtt, 7>yiERtf5i^^#t?x-y 
9^ > i^'^Slz: i 5 -i? X h X ^ y ^Ic j; 0 mmm Z(Dm 
ie±t<:J^^*nfc7''t;l/7TX'>U n>'M<D*%SS?W 20 
tX7^>^LTlt*1-5X@T'^Sii 

11*31 1 mw.'D^mmm'Dmmysm. 
UMm 3 ] Buie^ 1 ©^isica¥i^^B~> u ^ 

Bummmxmit. ifSiRW* c v D^^^ffl^^TMfBm i 
y77.yv=iym(D^^^^Bitt?>xmx'h<!). so 

H(ffBl«x«yf-:/ifXg{i, 7«);i!Rt55gi?^#tyx.y 

^ y ^'•jffitc ct 5 i h X y 9^ y if J: I? MIB^ 2 ©fi 

Kx «y ^> if LTl^4-r SXST'fe S C t^l^Si f S 

[if «s 4 ] HtifBx y^y m(Dmmi y^m (49 

M%HF^*) 0. 5-1. 5<*i»%. 7j<5~l 5i* 
SBil (7 0«S%HNO, 3 0~5 0i*ll 

a 2 Xtt 3 tC|Bit<Di|i«ftSS®Mji73ao 40 
[000 1] 

[0 0 0 2] 50 



0 0 2-2 5 9 7 2 

2 

[?i£*©effi] -lESt;:, MOsmn.mm^h'yy'yX^ 
(MOSFET) IC^ol/^Tti, ^•©y-h\ri4j!)^^<* 

;Uail%«J$iJ-r5;rc:i6<D#^iat LT, MO S F E T®^ 

^ + * -y: 5 n T V ^ o 

[0 0 0 3] MO S F E T (Dv'^U X^mm^tE 

©Ltt/>fil«ffV t hOS7.v>y^ttlHl^I!jmc^R^ 
^4C*-lJ:^fcJ6, x>'UXTj-j4©/jN;^^M0S F ET 

LTfe. MO s F E T(Df-^'^-^)immc^m^ms.(om 
[0 0 0 4] t!i?,r\ ^(Di^mwmm(omL<i&i^zy 

U aya^&xif ^?+i/+;l/fi)tfi$-ii:5XS{±. gij^tfti 
T<D«ltC LTfrtonSo -r^b-^. 0 7 (a) tS^-Ti 
•5 ->'J nyM)^ 5 1 ±td^^no L O C O S $fc{± S 
TI (-y-va- • hU-y^ • 7'l'VU'->'3y) ^OTd 

x;l/H5 3;grjgfigbm 7i7x>r:/®JS-oS»), 

^IttiJsS 5 2 J-X^O. £/ >; n >a« 5 1 A'^Sm LTV^S 

^i^ici«ft®{bii^ Lriyv=iymm^B^Ltcik 

[0 0 0 5] cnicit). L#i^fil«E^Sffl©Jh':7^ 
'I'^yK-ygS 4*"!}gfiic?n§ (07 (b) ) o ^-o 

7i'x^'7^i^i^i^U:3>'SS5 ima(Dmcm 

iimcis^m^i&miy u ys 5 5 ^x if ^i/^g 

(E7 (c) ) o 

[0 0 0 6] CCT'. c:©jgfl?xt!:5r^iy+;l/^S{±. 

ts^mmit^rcib. s 5 0 ct:] i:(T(D{gj§-eiTfc^ 

ttntf^S-r. ^©fci&tti, ffiifK^CVD (UHV 
-CVD) S@*i!A^<IbnTl>So m{±\ PMK^ 
aiE-8 [To r r] J^T©UHV-C VDgS%ffl 
i/\ i>iy'^yi}Xi>L<lii^iy'yyiJ7.t^mt(Dm^ 
60 0 CC] A>e.8 5 0 ra ODSa-pfx 

[0 0 0 7] ^LT, ^<Dmy-h*eeil*Jgfigbfc 

x-v^yiftcJcO-y-hWes^J^figt-^o ^<(om 

*M?n/cft. &)s^^i^^^:J;?)i^^sxs*<^T^^nT^^ 



3 

[0 0 0 8] l^tc. Wi&(DUOS¥ ET(Oiya-h^^ 

[0 0 0 9] laSt^x-Tcfc^tC, *»f*»S5 

1 ±K4>ftl©¥)«K tfe^^oXy- MIS^Jl 5 8 ^Jg^ 

ffl;iftsse3!)^p.*sy-:^- KU-fytsiie o^jgfig-rs 

(08 (a) ) o ^Ott. y-X- KW>^^6 0<7) 

X kf iS?+->-V t J; 0 U n 6 1 ^figfi^-a: 

T*5< (08 (b) ) o ^LT. CO'>UnyM6 1* 

(08 (c) ) o 

[0 0 10] Z.<DV—7. • KL'-O'M^e O^ODatRx 
^'+->^;l/fiK«©^^i:ra«K. SaR^CVD (UH 

v-cvD) SH^if^^isg^^nTi/^^So 

MMM^M 1 E - 8 CT o r r ] i;(TOU H V- C V D 

J;©ii^?!f;^*ffli/>T. 6 00 [°c] A^^8 5 0 

[0 0 1 1] 

H V-C V DgH^:ffli/^TMaiOf-^^^;V'^{|?-\OSS? 
xtfrJf+ix-V^l'fiitfisei/Hiy-X • Kb-YyfMl§K^OJl 
tRxif^J4^i/+;l/fi!cfi*tTdtc«. iit^©^iitc«^*S 

[0 0 12] i/^U)W>'yytrcl,tiy^a)\^iy^ 
[0 0 1 3] ^-ilT'. COI8B^fi±IBS^*<D*fi?giiiOP^ 



(3) 2 0 0 2 - 2 5 9 7 2 

4 

[00 14] 

[iiM;Srfi?!*1-Sfci6©#IS] m^^^mmr^tcib 
^»i*Ji©*^>&lS?Wtx g^y if LTI^i-r ?.SS?x 

[0 0 15] $fc, mim2\z%:^i!^mw^m(omw5 
X. nimi&mxmii. ^m^mr^cwDm^m^^xtm 

20 ?-a-5I@-eS0> mrieS5?x«y^>^ii@j±, y^m 

Rtf «^>&#trx f - y i^'flgtc i 5 ■> X -v h X ^ y ^7 

::iymco3^^miRmcx.y^yd''Lxmi:-r^xmx& 

^^t^W^tLXl^^o 

[0 0 16] Sfc. if^^3tC-0^§^li»i*ggOSii7? 

ma. mmm 1 tD^i§?{im$SB^B->y □ ymcommtimtii 
Lxi^^^mmx^*). mBm2<ommtiyvuym<m 

30 ^ 1 Rt>'^ 2 (DmmcT^)]^y77^i/ V n y^iti»*-(± 

^yyx-yv=iym(D?^^m^n<tt^xmx^io. mm 
MlRx'y^y^-Xlia, 7 ymiscismm^^ts:s^y^y 

;^JStCj:5'>x-y hX'y^>^inj;»)mrf2^2«D^ii± 

tcjgfiJc^ tifc7t;by TX->U =1 >Ji<D*^^)lJRS^tcx 

[0 0 17] ii^«4tc^5ifijii*gM<Diijg:^ 
40 mmysmcisi^x. mi:j^'y^yi^m(Dmm±yym: 

(4 9a«%HF#W) 0. 5~1. 5Wm%. 7j<5~ 

1 5{*ia%. mm (7oa*%HN03 30-5 

[0 0 18] sSsR^SStCi^^S^^f^^aiDSig 

Mj^yimcisi^x. aum^mw&mit. rtayms^^ 
mfS.t%^mwmEX'^^<it^nmtLxt,^^o j:© 
imm 1 *^ ^ imm sicm?, mnx-n. m^^B^^mam 
50 mmiULXif^^miiDmmt. mm!^^j:Ex-mt>nx 



5 

cm^Bi/ U n >S^B^ Lfc S O I 1/^ o fc^li 

coo 1 9] ott), mif¥#<*M=&ii«^-li-5i:t 

[0 0 2 0] ^LT. mtfv 7'yKfc5Bigi;^#tfX 

y^'}SOfflfi!4>g:7«y|^ (4 9«M%HF#W) 0. 5~ 
1. 5fm%. 7K5~15ft«%. ligfg(7 0a«%H 

NO.. 3 0~5 0^4:«%. B^^3 0-5 0{4:a% 

[002 1] Ltcff^-ox. 4mmmc^^mwmm^L 

[00 2 2] 

5c uom i(omM(Dmmii. mos f et«o^+^^;i/ 
[0023] sncT^-ri^tc. $-r, '>>;zi>Sffii 

1 (a) ) o tLX. 7^x-c7'MJi4, OSt). 



(4) If P^a 2 0 0 2 - 2 5 9 7 2 

6 

(b) ) o 

[0 0 2 4] <:©t7x;Hgfi!4i:Lti/^M«Ei)lgtffli/^ 
^-(tyiiX\^iiK). PROMOS PET 

©7i'X'r7"^^4t. ziglEie tcm"];b^e.l 
E18 Ccm"] oynm^l,<\,t?m^¥m. ^5t,n4 

mm-^fcm. imcwDmmiciy^riym^imK 

8 0 0 CC) 8 5 0 CO (DH2 (7j<^) 7x 
-;l/tctoT. BiilE7i'x-i'7"tlM4±OgM^{l:!i;S: 

[0 0 2 5] ~>7>'$fcfiv^->'7>> feSVHi^ 

n^®;?j';^^#tyig^Mi*^I^i^^:bT. E;'3 0. 01 
[To r r) A>P)0. 5 [To r rK ©gS 5 0 
m ;b^66 0 0 [°C] <^)fgEC VDStCJcoT. Si 

©Mft^i: LTtD7 ^-r ^ 4tm2 (Om^t bX(D 

20 2 tCESUtt < If aKWtUP 2 0 

[nm] 1 0 0 [nm] . ^M^M&l E 1 4 [c 

mmxm) o 

[00 2 6] C (DiS^n^^my U 3 V-H 6 F*9<D:i=|ifi!|^ 

ii]et±{£iiaT*nff*5{Si:iff*L<. iei3 [c 

tg 1 *<lltB LTl>57 ^' zfmn 4 teitiTlteTgS 
U 3 y 1 6 X ^ + t U n y 7 *^ 

30 S 1 *^T-JB^$nTI/^-5*?5i-^MM2ta7^r 

;i/77;^i/U3y8*^fiEfi-r5 (01 (c) ) o 

[0 0 2 7] *^B^©llfifi©fci60fg^|iEMje 

~> 'J 3 y® 6 <Diia<Dii]Hi? sa^ mmi&E cvumic 

Pg?)tl5t,<Dl?{±:fe<c MERTPj*. UHV-CVD 
ft. -^EC VDj^T'feoTfe^t/^ i^lC. 7>y^ (H 
F) tmm (HNO3 ) i;^#tyv'U=iyx-y^yi'-}g 
%ffl^,^Tx■y^y^;g:^T^\ 7^X'< 7'Ml|lc4 tcjgfig^ 
nfcmSS^i' U n y 7 gp^i-JgrS i:^^^x•y^yy■r5^: 
t:&<. ^?^SIS«li?2tjgfiK$nfc7^;I/7TX5/U 
40 3>8g|J^^©*;g:MS?Wtx>y^>^-U ItSf^o il 
ntc i 0 7 iJ'x-f 4 lc<0^{S:T-mV!amS.'> U 3 y 
^9A^JgfiE^n5 (01 (d) ) (^S?x.y^yi7*I 

g) c 

[0 0 28] Sul2v'Un>x-yf->'^^?S©ffSU^ffi^ 
«s 7-yK (4 9fia%HF#^) 0. 5~1. 5i^m 
%. 7j<5~l 5tt?a%. 6l®f (7 0afi%HNO3 # 
W) 3 0~5 0l*a%. B^^3 0~5 Otti»%T'fe5o 

^ft, Mf2">';nyx>y^yy?g<D^e,tjif$Lv>iiafiK 

a. 7'y^ (4 9Sa%HF-t^) 0. 9 2«:«%. 7j< 
50 8. 1 8i*«%. mm (7 0afi%HN0, -^W) 4 



(5) 

7 

5. 4 5{*»%. S1fK4 5. 4 5#:a%-r-S5o 

[0 0 2 9] ?-LT. wm7^7-^-:rmi^4^iDis.^m 

fcfe. ±T©Xg>£8 5 0 ra WTx jifSL<t±7 5 
0 ro WTiOffi}S7r-:^X5!lST'fT^A\ 8 50 

tjLTcomfsmmm ^ . lo 

[003 0] c tD^ff TT% MIBfS^ifi61^f,iJS-> 'J 3 y 
gg^Jg^-rSI^tei^V^T. 0!l^tf. 8 5 0 ["C] &L 

m] 6 4 0 C n m] OKPOi/ U 3 yWcm^^- h 
^Sllil Oi:LT5g^f^s 02 (a) ) „ *^Bg<D^ 

[0 0 3 1] lW73atci:*)y-K«f4i:LT 20 

^^-^^{by y^fflt/^fcu ywm^i- ^o^mvi^Mxt^ 

(02 (b) ) o -JfOiC. 'jm<0^)V^=y-7^-. x-v^ 

2:&^^^-r.y^*-r^ (0 2 

(c) ) o c©)issffM^n^^"-h«@i 2<r)9A 

^B^*<5iffl^nsrn-bxmit^ l5]S&^lt®lfl5^ti: 
jSi:T<:t=S:5C:i:t±w3ST'«.&V^*^ 0. 1 (/i 

m] *^e)io. 0 C/xm] Tfen«"j;t/\ coo. 1 

C/im] !b^?) 1 0. 0 C/im3 OlBiatrfenff, jlSM 30 
7:>- n ^|il^^^:ffl^^5 c So 

[0 0 3 2] s/c, y*-hmi 2<D±gi5tc. y-hm 

® 1 2©aMa5tffl^ffiT?Hi5SWT'i^M4*^MS^U 
-XSr;KU-Y>®ilE*JKfi!t-r5 (02 (d) ) o 

[0 0 3 3] Y--f\.rz^-wk<ri'-&mm. fiS9 5 0 

ra J.;(±l 1 50 ra J-:^T. B$K2 0fM±3^J^ 40 
TfiDRTA (vt!<yK--9---7;b.:/p-b«y9-) gffl* 

T, 7^r-i'yfSi^4cD*^t<ft^i^!^jSg>'Unyii9 

[0 0 3 4] J; -p T, ffi^|itf^zifi~> U =1 >-r Jj^i^'i/ a 
^^IfSlRe^tcfT 3 il i: i !? , #^b^'> «J n y 7 i: T 50 



1tr»3 2 0 0 2 - 2 5 9 7 2 
8 

t;I/7TXi^'Jn>'8 ^A^J^fig^n. Sfc. (H 
F) (HNO, ) t^^ts'y^}uy:i.y=J-y^'m 

3y8a5:«-«0^^*^x-y^y^*^nT. Z^r-r 713^4 
©*t¥JSB^a->U y 7 *^?S5/!)^P>. jiiRxt!i5'+>/-\' 

t5o sfc, mmmm.iy')^ymQmm(DU'm 

M«?xtf^:^^>'+;bfiScfi^t-S^^tcJ:l:g?LT 

[0 0 3 5] tfc, iSS^;?37,:«rfflt^-r^Ct7 5C^A^T 
nfcMO S F E T a. 7 i'X'C 7M«C 4 Jt^JiE*SlSie<0 

fg I > u n y g A^x If ^ + -> -v /Ufigs ^ nr V ^ § 6 . 

!i^n5*>e>> iiffla*7:^Dy[5]^;&t#5(ifcA^T-ir 
[0 0 3 6] :^^m(Dm2<Dnmoy^m^mm-t 

So il©m2©^]!if6©m^a. ffi^i^«fi7t;l/7T 

±t2mi(0||SiiOJB«gi:lRl-gPtJ:tt|pI-l9^^{>t 

[0 0 3 7] trjit>t>. 03 (a) IC^^t^olC, 
^ y&U 1 (D±IZ. i^ao L 0 C 0 S S fctt S T I (i/ 
•\'D-- hlyy^ ■ 7-{V\y—i/ay) ^(DyjmzJ:*) 

m^^mmm 2 ^j^fig n -^7 x jimxtt p ^7 x a 

^m^Ltcik. T^y-^zrmmAicLtimmEv t h 

^K-yH5*)gfigTSo 

[0 0 3 8] (l£D'>x;l/}gfi!ciiLti/^MttEV t hiSS 
ti:fflv^^-r:t>aAtcJ:D, U :3 ygfe i MO 
S F ET<D7^r^'7^«4lC{i?iai E 1 6 Cc 
m"')A>e)lE18 Ccm" ] <DNSfeb<ttPS^*«E 

»? Mi27 ^ -r -c 7®1|E 4 <D -> U 3 yg^g i m^(03^^m 

m -^^fcik. fgE c V D ^sic y 'J 3 ymm. 1 >&^A 

L, 80 0 ra A^?.8 5 0 iX,) (DHt Om) 7x 
-;l/tcj;oT. Huie7^rf 7^«4±(7)g^^{l:^* 

[0 0 3 9] i^tC. i/'yy^WMiST.tL. S.tiO. 1 
CTo r r3j!)^e.0. 5CTorr],rga500 
[•C) j!)^^5 5 0 ra <DiBEC VD^lCckoTs 7^' 
7-'r7mi|?4 i:«i^^!lifSi|lc2^^DM7?lcEm<5^)i 
tl?WlcMJP2 0 [nm] 1 0 0 (nm] , ^WM^ 



9 

E 1 4 [cm"' ] i:AT(Di&^mWM^7^)Vy7:^ 

i/ U 3 :/M 6 a *±ta^r-& 5o i&^n^^mm'y U n yji 
1 E 1 3 [cm" ] t:^TT'*§Ci:*<»SLV\ 

[0 0 4 0] rj:^. :^nm(ommcmc^xit. r^fi 

:klCiiSi&5 0 0 ["C:) 5 5 0 [°C] . BfF^ 1 

o^A>p> 1 0 oa#F407^-;i/^fTV\ T^xf:/?!!^ 

t)@Jixlf^+i/+;I/fiES:&tf9 (03 (b) ) o 
[0 0 4 1] COBf, ^^ISH^i^'Jn^SlglSffi^gM 

L T 1/ ^ -5 7 T 4 ±0 7 1 ;1/ 7 7 X i/'J n y 1 
(^i^B^B^is? 7 a ) vurm'^ 2. V/ >; a >S« 1 *^i|g 

2 ^ifT'Jg^$nTt/^^^?:^ilgiJ^2±^07t;l/7 7 
X->Un>/g (7^;b7rX®i^8 a) T'tti^^^kTb^^H 
C0t<<. 7^;l/7 7X>'Unyi7)SS^oTU^5o 
[0 0 4 2] (HF) ilF^^ (HNO3 ) 

l/\ 7 ^ X ■Tfii^ 4 JcffM* nfc#igrB-> U rj yg|5^}- 
7 a>&{5i:A.i:x>y^y^--r§i:,^-S:<. ^^^Sfl^ 

y^fi^c 4 \t <D?)-m-mmm&.i/ u n y^ 9 a n 

5 (03 (c) ) o 

CO 0 4 3] HUlB->';nyx'y9^yi^?g©iifSLt/^ffifi!c 
a, 7>yK (4 9«»%HF^^) 0. 5~1. SftS 
%. 7j<5~l 5ft«%. (7 0SM%HNO3 ^ 
m 3 0~5 0tta%, B^^3 0~5 0f4:«%-rfe^o 
Mf2S/Unyx-y^y^?g©^?p,ti:jiftLt^fflfie 
7-;/^ (4 9Sa%HF#*) 0. 9 2fta%. 7j< 
8. 1 SWm%. mm (7 0a«%HNO3 4 
5. A5Wm%.mmA5. 4 5f*«%T'fe5o 

[0 0 4 4] ^LT. j-m ±MminmMmim(Dm 
2 (a) cDigj.:^tti:iRi^t5aa^tf3o ccdjc^^c 
±l2xe^fT9iii:t<J:oT, SS?xi^^J+y-v;l/figfi 
Jc J; 5 c i: * < . If l»?6*)ft{fi^*fiMS7^r;b7 r X 
yUnyx.-J^v^yayi:. |iSB^Bfk7x-;l/i:, SiRx-v 

-y u 3 y)l 9 *x bf ^ + 5/ + Mm^X' # So 

Co 0 4 5] j;oT. i:tDii-&fe±f2^ 1 (ommmm 

UTff^fiE^nfcMO S F E Tfe. MV^^- h^^T'feo 

•etSo '>;tc. *fi0^©^3©iijKg<D}gfii%siB^-r5o 
Co 0 4 6] !^(of^3(omm(ommii. v- 



(6) ^532 0 0 2-2 5 9 7 2 

10 

^(Dysm^^K). i/'j3ysis2 i±icm^i^mm a 

OCOS) 2 2^Jg^U la^^L^l/^-^i^l/H^jefiEL 

K^^*-;l/X^— 9-2 7^JgfiStLTReii?ig^;i-ya 
A^ffcT, LDD^ji©y-XRtfKWySiie2 8 
^ffM-rS (04 (a) ) o 
[0 0 4 7] i^t. 7';^^fflatJ:t). 7^x^7^ 

10 IS. ost). ^?^Si^M2 2J.x^©y'j3yS«2 1 

•^■^rm. {£E c V D mmic y u n ysffi 2 1 

U 8 00 m A^t>9 5 0 [t;] OH: (7j<*) 7x 
-;WcJ;oT. mrlBV-X- KU-r>®lie2 8±Og^ 

[0 0 4 8] v'^i^SfcSi/'v'vy. fe^V^ti^ 

n^(Di37.:^^tS'M^W^WMtLX. BtlO. 0 1 
[T o r r] *^P.O. 5 [T o r r] . SiB3 5 0 

20 X • F y^i^ 2 8 ^^ty-i^x/N-^ffltifSS^fi^it 

MP2 0 [nm] *^P)2 0 0 [nmD ©~yU3yg2 9 
[0 0 4 9] il 0[)B#, y U n yS^ 2 l iimHi LTl^5 

v-x • vu-(>mm2 8iziiTmx&?>'>v=iymm 

2 1 jb^p.xtr^+y-V'/i/tc^lSB^y'jnya 0*^^51" 
^tK yUnyStS2 i A^BttibT*5?>-rx S i 0^ 
s i Nrj:Exmt>nx^^^^<Dimmi$.icit7'ej\^y7 
xyjr^ys i*^^5-r?. (04 (b) ) „ *^ 

0a<O||)ffiOfci6O U n yg 2 9 ©li«©|li5fi^|gti. 
uhv-cvds. tffc VDji-efeoTtMiz-'o 

[0 0 5 0] i^K. 7';/^ (HF) tmm (HNO3 ) 
*#try U n yx f-y ^;*^:&ffi^^Tx «y ^y if ;&tT 
i\ V-X - KWysiiS2 8t}B^?nfc#)iSBV>u 
nygps 0^(Ji:A.Hx>y^yi'--r2,i:i::&<, ^coffl 
(Dmmcm^-snrcT'E)iy7xyv:3y^^3 ico^ 

^mtRmc:s^y^y->'u p^^-rso iimcctoy-x 

• KUl'>'MiSE2 8£(D*y«Jnyfi3 2A<}B^$n5 

(04 (c) ) o 
40 [005 1] Hijia>"J nyx-yf-y^®<D§?* H.>fflfiK 
li. 7<vK (4 9a«%HF$#) 0. 5~1. Siium 
%. 7j<5~l 5f*a%. (7 0S1%HN03 ^ 
3 0~5 0i*a%. ffg?3 0-5 Of*«%T'fe§o 
f /i. Hui2i> 'J =1 >x 5^y ^^fg<D$ p,tej!f f Li^^ifafiK 

fi. y-jm (4 9fift%HF#w) 0. 92wm%. tk 

8. 1 8tt^l%. 5i?g (7 0fiffl%HNO3 4 
5. 4 5f*^%sK®4 5. 4 5i*S%-^:fe5o 
CO 0 5 2] i>»]<D-9-U-9--(* KS1il5lC Lfc*^o 

r. y-x- K^'i'yfiiiE2 8tc. ^m->'J+^-'1' K3 



11 

[0 0 5 3] ^LT. l^^n©lP^^li)iJgfi!cRt>*^JIE 

-X • KWyfli^2 8©*tciy';a^/S3 z^B'^t 

[0 0 5 4] $^c, ^m^:»X^m\^^tlcn5 C tti^V 

[0 0 5 5] t^j:t>%. mSiC^t^olC, ±faig3<D 
«*g2 nc«?^^g|lfli (LOCOS) 2 2^ffMU 0 

-(ywmmz^^i^m^ (MS (a) ) o 

[0 0 5 6] i^tc. ^-y^Saiit J:t)Mfev-X • Fb 
■^ymW.2 8(DS/Ur]yS«2 1 Sffi(^»*^^StiJ^-y:fc 
fgffC VDgHti:>'U3>'Sfe2 l^SAb. 8 0 
0 ra A^e.9 5 0 ra ®Hz (7j<^) 7x-;WC<k 
oT. SiJIBV-X- FU^>t«l§E2 8±CDg^^{t:M>& 
lt£-rSo :^^ti:>'^>^J^*4;?3X^L. S.tiO. l (T 
0 r r] *^t)0. 5 [To r rK Sg5 0 0 VC] A> 
65 5 0 ra (DfgffiC VDStct-^T. y-X- Fb 

^'yfiJi2 8^^ts^3Lf^-±m^mmmi\mm2 o 

Cnm] *^P.2 0 0 [nm) <D7^-;l'7TXi:^U ^y® 
29 aOtm^'^lo (05 (b) ) o 
[0 0 5 7] *fgH^<D|ISSlCfefcoT{i. 7^-;b 

yiixicm^tti?) ^(OT'itii < . m^isi^-yy yvh 

oTtai^V i;X:tC. SfiS 0 0 VC] A^?) 5 5 0 
ra . mmi 0^3b>5> l O 0BtP^€>7x-;U;g:'fTl/\ 
y-x • KU-i'y^ftjz 8Jcgsfi4bT(/^S7t;i/7rx 

yv=iy(Dm^Bit^n^o ^<Dm. m^^B^yv^ymw. 

2 lgffii:gftl!bT(/>5y-X- FU-rySRlgE2 8±© 



(7) #rJ2 0 0 2-2 5 9 7 2 

12 

7^:;i'7 7X-y'j=iyjl3 0 aTiiTHST-fe^-yuny 

©S i O2 ^ifT-}^fig$nTl/^5«?^Stfl*l?±©7^: 

;V7 7 Xi/ U 3 yjl 3 1 a T«$Sa^BftA^i@c: *) K < < ^ 

7^;l/77X>"j3y(D$$SoTI/^^o 
[0 0 5 8] 7'y® (HF) tmm (HNO3 ) 

i\ y-x - FWyts^2 8tcjfM*nfcmi|gB^B>'U 
3ya5^3 0a^{ii:/uifx>;/^yi/*-r?.ui:fe<. ^■ 

10 ©f6o^BJSt}gfi!t?nfc7^;l/7TX-yUnygp^3 1 
a©^f:&lWWti:x-y9^y>/*L. PtSfSo iintj; 
0 . y-x • F W y^ii 2 8 U n yS 3 2 a 

^^J^fig^tl?. (0 6 (a) ) o 
[0 0 5 9] BufBi^U3yx«';g^y^M©{!?*bV^ffljg4 
tis 7>y^ (4 9a«%HF#W) 0. 5-1. 5{*« 
%. 7j<5~l 5i*:^%. mm (7 0a«%HN03 # 
3 0~5 0fti«%, 0-5 otm%r'^^o 
Sfc. Miav-U n yx-y f-y^-^O^ P, tiff t bt^ffifig 
ti. 7>y^ (4 9S*%HF#W) 0. 9 2<*a%. 7j< 

20 8. 1 8fta%, ff^^ (7 0fiM%HNO3 4 
5. 4 5ft«%. i^^4 5. 4 5Wm%r'^?>o 
[0 0 6 0] ^LT. J-m ±IB^3<D^fil<Dmi:|sI 

04 (d) j-xtg©x@*<tft)n. i^ao-9-u-9-^ 
FS$5ti:J;-pT. y-x - FH'yfl^2 8C. ^s-y 

V^-C F\ {?fl^lfn7^;l/F • v'U+J-^' F3 3A^Jgfi)c?n 

(06 (b) ) . ?&ic. SF^*e^iii©ffMig&t;^ 

K). MS?xif^4^i/+;l'fi!cfitCctSili:^<. 
i/ y n y -r /Ki^ 3 y i: ^iRx -y 5^ y i'lC J; o T. y 
30 -X • FWy^^2 8©5^^ti:yu=iyg3 2 a^JB^ 

[00 6 1] LiTcA^oT. c:©ii^i£:fe±ie^3tollSfi 

yv^^yMu^m^^^tcm-^ic-D^^xmrnLtci^K mmm 

ffi±Jc¥l£B^a-y «j a ym^^fS. c o^lSs^sy U 3 y 
40 [0 0 6 2] Sfc. ±IE^^fiS03gilli:*5(/^Tl±. MO 

s mmnn^ f 9 y i^x ^ mm-t^ ^ 9 1 u^cji^jc 

[0 0 6 3] 

[%f!05c!im] «±lfiH^Lfccfc3lc. *f80^<DMA)?]S 1 
50 SSWbTi/^*V^SIi??©SlR6<JX-y^y^>'i:;&ffl?*^^fc-li: 



13 



gS?x e ^ i/ ^ ;l/figStell^fflt.>§^^t J±iR LTg 

[01] *^B^©^l«D^Sii'^5g»S^jifflLfcM0S 

[02] ElO^tTS^o 

[03] *fgB^^0S2O*SS®mi^jifflb/tM0S 

[0 4] *f|H^(Dm3iD^iiOJ]^.^^3ifflL:rcMOS 

[05] 0 4(DiltTfe^o 

[06] *fgW«D^4(D^SS^DJg»|>&jifflLfc:M0S 
Stt^^m h v y i^X ^tDSigXg<D-gP^^x-rBt®0 

[07] 'm.ouomm.mi%y'yyV7.^(r>m&^ 



(8) Itga 2 0 0 2 - 2 5 9 7 2 

14 

[?5^<OI5i0^] 

1 v'Unya:^ 
4 T^x-f:?"?!^ 

6. 6 a fS^M'feiijifS^UDyM 

7. 7 a miSB^BV-Uny 

8. 8 a 7^:;U7rxs^"Jny 
10 9, 9 a {a^»etlii]tv"Jn>^ 

10 v-Y'imm 
12 -y-hm;^ 

2 1 iyUn^S^ 
2 5 y-h^H 
2 6 y-h 16^11 

2 8 v-Ts'Blxs k w ytSii 

2 9, 29 a i/U^yji 

3 0. 30 a ^Jga^Bi/Un^/ 
3 1. 3 1a 7t;b7rXv"Jn>' 

20 3 2. 3 2 a ->U3>Ji 
3 3 ^Ji'>U+>--l'K 



[01] 



[02] 



(a) 




(b) 




(c) 



(d) 





(a) 



(b) 



(c) 



(d) 




13 ' 13 




(SDlnt.Cl.' 

H 0 1 L 29/786 



F I 

H 0 1 L 29/78 



3 0 1 P 
6 1 8 A 



(11) Itgg 2002-25972 



F^-A(##) 



5F040 


DA06 


DA18 


DBOl 


DCOl 


ECOl 




EC07 


EC13 


EDOl 


ED03 


ED04 




EE05 


EF02 


EH02 


EKOl 


EK05 




FA03 


FB02 


FB04 


FC06 


FC07 




FC09 


FC19 


FC22 






5F043 


AAll 


BB04 








5F045 


AA06 


AB02 


AB03 


AB04 


AB32 




AB33 


AB34 


ACOl 


AD07 


ADOS 




AD09 


ADIO 


AE17 


AE19 


AF03 




DB03 


EB15 


HA14' 


HA15 


HA16 


5F052 


AAll 


DA02 


DB02 


GAOl 


JAOl 


5F110 


AA08 


AA16 


BB20 


CC02 


DD05 




EE05 


EE09 


EE14 


EE32 


FF02 




FF23 


GG02 


GG12 


GG28 


GG32 




GG34 


GG37 


GG44 


GG47 


GG52 




HJOl 


HJ13 


HJ23 


HK05 


HK09 




HK13 


HK21 


HK34 


HK37 


HK40 




HM15 


NN62 


NN65 


NN66 


PPOl 




PPIO 











